® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



illllllilill 



(5) Publication number: 



0 608 685 A1 



EUROPEAN PATENT APPLICATION 



® Application number: 94100155.4 
(§) Date of filing: 07.01.94 



® int CI S: H04N 1/387 



® Priority: 28.01.93 US 10240 

@ Date of publication of application: 
03.08.94 Bulletin 94/31 

® Designated Contracting States: 
DE FR GB NL 



© Applicant: EASTMAN KODAK COMPANY 
343 State Street 

Rochester New York 14650-2201 (US) 

@ Inventor: Aleslo, Philip. c/O EASTMAN KODAK 
COMPANY 
Patent Legal Staff, 
343 State Street 

Rochester, New York 14650-2201 (US) 
Inventor: Matlas, Luis A., c/o EASTMAN 
KODAK COMPANY 
Patent Legal Staff, 
343 State Street 

Rochester, New York 14650-2201 (US) 

© Representative: Blickle, K. Werner, DIpl.-lng. et 
a! 

KODAK AKTIENGESELLSCHAFT 

Patentabteiiung 

D-70323 Stuttgart (DE) 



© Production of signatures wherein original image information is manipulated to fit on receiver 
sheets. 



in 

00 
CD 

00 

o 



® Original image information is manipulated by 
scaling and/or rotating the information. To scale the 
original image information, a first and second dimen- 
sion of the original image information is obtained. A 
first scaling factor is determined by dividing the first 
dimension of the receiver sheet by two and dividing 
the result by the first dimension of the original image 
informalion. A second scaling factor is determined 
by dividing the second dimension of the receiver 
sheet by the second dimension of the original image 
information. Electronic signals representative of the 
original image information are created. One or both 
of the first and second scaling factors are used to 
scale the electronic signals. The scaled electronic 
signals are used to create visible images on the 
receiver sheet to form a signature such that multiple 
stacked signatures can be nested and folded to form 
a pamphlet with pages properly sequenced. The 
visible images can be created such that they are 



rotated 90 degrees relative to the original image 
information. 
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Technical Field 

This invention relates generally to electronic 
image reproduction apparatus for producing signa- 
tures wherein original image information is manipu- 
lated to fit on receiver sheets. 

Background Art 

A signature is a sheet containing plural printed 
pages arranged such that when a plurality of signa- 
tures are folded and nested in a set, one inside the 
other, they become one collated pamphlet. US-A- 
5,105,283 discloses commercially available repro- 
duction apparatus for producing signatures from 
electronic signals representative of images of a 
plurality of originals. The reproduction apparatus 
includes a multi-image electronic memory having 
addressable regions for storing the images in a first 
sequence. The stored images are selectively re- 
trieved from the memory in an order different from 
the first sequence such that reproduced images of 
the originals are located on respective sides of 
receiver sheets in regions so that multiple stacked 
signatures can be folded between images and 
nested to form a collated pamphlet with the pages 
properly sequenced. 

It is known with electronic image reproduction 
apparatus to provide for scaling original image in- 
formation so that the reproduced information fits 
precisely on a receiver sheet. See, for example, 
US-A-5.053,885. However, there is no known sug- 
gestion for scaling original image information so 
that multiple reproduced images will properly fit on 
a receiver sheet to form a signature. For example, 
if original image information is in an 8.5" x 11.0" 
format the operator is forced to create signatures 
on 11.0" X 17.0" receiver sheets. Previously known 
electroniic image reproduction apparatus do not 
allow multiple 8.5" X 11.0" original images to be 
reproduced on an 8.5" x 11.0" receiver sheet to 
form a signature. This problem is exacerbated if 
the original information needs to be scaled by one 
factor in a first dimension and by a second factor in 
a second dimension. This situation would occur if 
8.5" X 11.0" formatted original information were 
being reproduced on A4 size receiver sheets to 
form signatures, or vice versa. 

A further problem with previously known signa- 
ture production apparatus is that there is no provi- 
sion for accommodating orientations of original im- 
ages and receiver sheets which do not match up. 
For example, if 8.5" X 11.0" originals and 11.0" X 
17.0" receiver sheets are both oriented in a land- 
scape position, pamphlets cannot be made with 
previously known apparatus. As a result, such elec- 
tronic image reproduction apparatus are limited in 
their capability to reproduce original image infor- 



mation on any size and oriented receiver sheet in 
order to form signatures which are used to make 
pamphlets. 

5 Summary of the Invention 

It is an object of the present invention to pro- 
vide electronic image reproduction apparatus which 
will manipulate electrical signals, representing origi- 

10 nal image information, to create signatures. 

In accordance with this object and other ob- 
jects, apparatus are provided for manipulating elec- 
tronic signals representative of original image in- 
formation. The electronic signals are utilized by an 

?5 electronic image reproduction apparatus in forming 
visible images on a receiver sheet to create a 
signature such that multiple stacked signatures can 
be nested and folded to create a pamphlet with 
pages properly sequenced. The apparatus includes 

20 means for manipulating the electronic signals such 
that visible images formed with the electronic sig- 
nals will fit on a receiver sheet to make a signature. 

In a preferred embodiment of the invention, 
manipulation of the electronic signals is accom- 

25 plished as follows. A first and second dimension of 
original image information and a receiver sheet are 
obtained. A first scaling factor is determined by 
dividing the first dimension of the receiver sheet by 
two and dividing the result by the first dimension of 

30 the original image information. A second scaling 
factor is determined by dividing the second dimen- 
sion of the receiver sheet by the second dimension 
of the original image information. Electronic signals 
representative of the original image information are 

35 created. One or both of the first and second scaling 
factors is used to scale the electronic signals. The 
scaled electronic signals are utilized to create visi- 
ble images on the receiver sheet to form a signa- 
ture. 

40 In a further preferred embodiment of the inven- 

tion, manipulation of the electronic signals is ac- 
complished by storing the electronic signals in 
memory and then accessing the stored electronic 
signals such that visible images created with the 

45 accessed electronic signals will be rotated 90 de- 
grees from the original image information. 

The preferred embodiments of the present in- 
vention provide the advantage of allowing an oper- 
ator to create signatures without concern as to the 

50 format size or orientation of the original image 
information, or the size or orientation of the re- 
ceiver sheets. A further advantage is that the origi- 
nal image information can be scaled by one factor 
in a first dimension and by a second factor in a 

55 second dimension. This allows the original image 
information to be properly fit on the receiver sheet 
when forming the signature. 
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Brief Description of the Drawings 

In the detailed description of the preferred enn- 
bodiments of the Invention presented below, refer- 
ence is made to the accompanying drawings, in 

which: 

Fig. 1 is a perspective view of reproduction 
apparatus according to the present 
invention; 

Fig. 2 is a schematic block diagram of re- 
production apparatus of Fig. 1; 

Fig. 3 is a schematic diagram of a multi- 
color electrostatographic reproduc- 
tion apparatus; 

Fig. 4 is a perspective illustration of a 12 
page pamphlet; 

Fig. 5 is an exploded top view of the pam- 
phlet shown in Fig. 4; 

Fig. 6 is an exploded top view of a pam- 
phlet similar to that of Figures 4 and 
5, but produced in chapters; 

Fig. 7 is a logic chart for scaling original 
information to fit on receiver sheets; 

Fig. 8 shows an original image and a re- 
ceiver sheet; 

Fig. 9 shows an original image and a re- 
ceiver sheet. 

Fig. 10 shows an original image and a re- 
ceiver sheet. 

Fig. 1 1 shows an original image and a re- 
ceiver sheet. 

Detailed Description of the invention 

In this specification, the term "copier" is meant 
to refer to apparatus arranged for reading the im- 
age information on an original hard copy and for 
reproducing such image information on a receiver 
sheet. The term "printer" is meant to refer to 
apparatus arranged for receiving image information 
in other than hard copy form and for reproducing 
such Image information on a receiver sheet. The 
term "original" is meant to refer to image informa- 
tion to be reproduced, whether such image in- 
formation Is in hard copy, electronic, or other form. 
The term "reproduction apparatus" is meant to 
refer to copiers and/or printers. 

According to Fig. 1 and 2, reproduction appara- 
tus 10 includes a marking engine 12, a scanner 14, 
a raster image processor 16, and a multiple input 
controller 18 for selecting the input to the marking 
engine. 

An original document reader such as scanner 
14 is arranged for producing a series of electrical 
signals representative of the image content of origi- 
nals. Scanner 14 includes an automatic document 
handler 20 for stream feeding multiple hard copy 
original pages to be automatically read by an im- 
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age scanner 22 such as a linear array of solid-state 
charge-coupled devices. Sensors in automatic doc- 
ument handler 20 determine the dimensions of the 
original pages. The solid stale device scans the 

5 original pages, converting their images to a series 
of electrical signals. These signals are image pro- 
cessed by image processor 23 to, for example, 
reduce or enlarge the original image. After being 
image processed, the electronic signals are stored 

w in page format In a buffer 25. Once a complete 
page Is stored in buffer 25 it can be sent to job 
image buffer 48. Each page may be electronically 
rotated 90 degrees as it is read out of buffer 25. 
The image data is transmitted along an image data 

15 bus 24 to multiple input controller 18. Synchroniza- 
tion signals to identify separate, scan lines and to 
provide page information and marking engine con- 
trol is transmitted along a job control communica- 
tions link 26. 

20 Scanner 1 4 includes a control logic package 27 

having an operator control panel 28 for the operator 
to input functions and to receive messages from 
the reproduction apparatus. Setup instructions are 
input to the scanner, while information for finishing 

25 and processing of jobs will be sent to marking 
engine 12. The logic package consists of control 
software, interface software, and logic hardware. 
Functions inputted by the operator at the control 
panel include a pamphlet mode, to be explained in 

30 detail below. 

Raster image processor 16 includes a master 
processor unit 30 which receives high level com- 
mands, such as page description language, and 
data in character code form from a main frame 

as computer, network link, data processing work sta- 
tion, removable memory media, FAX, or the like. 
The commands are translated into machine control 
language by the master processing unit. A job 
buffer 32 stores incoming jobs and program codes 

40 for use by the master processing unit. 

After interpreting a job, master processing unit 
30 parcels the job to a mapper 34 which converts 
the character code data to a pixel pattern map 
representative of image information. The mapper 

45 enlarges or reduces the image information as 
needed. For color prints, the mapper separates the 
information into four raster patterns; one for each 
color available at marking engine 12. 

Once the pixel pattern map is raslerized, map- 
so per 34 sends page information to an output proces- 
sor unit 36. The output processor unit has page 
memory 38, which stores image planes for trans- 
mission to job image buffer 48. Each image plane 
can be rotated 90 degrees as it is read out of page 

55 memory 38. 

The processed image data is transmitted along 
an image data bus 40 to multiple input controller 
18. Synchronization signals to identify separate 

3 
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scan lines and to provide page information and 
marking engine control is transmitted along a job 
control communications link 42. 

Marking engine 12 receives bit stream image 
data over a bus 44 and job control data over a 
communications link 46, both for storage in a mul- 
tiple page buffer memory 48 under the control of a 
memory management unit 50. Memory devices 
may be classified as being either "totally acces- 
sible" wherein simultaneous requests for access to 
two different addresses can be honored, or "not 
totally accessible" wherein only those addresses in 
a particular subset can be accessed at the same 
time. In the embodiment of reproduction apparatus 
as disclosed herein, the file maintenance problem 
is not solvable if only one "not totally accessible" 
memory is used since in normal operation the 
scanner (or the raster image processor) and the 
writer will generally not be working out of the same 
subset. Accordingly, job image buffer should pref- 
erably consist of two or more "not totally acces- 
sible" memories or at least one "totally accessible" 
memory. 

One function of multiple-page image buffer 48 
is to store all the pages of a particular job so that 
plural sets of signatures may be produced without 
re-scanning the set of originals for each set pro- 
duced. As such, automatic document handler 20 
need not be capable of recirculating the originals. 

The images stored in the job image buffer are 
used by the writer in a different order than the 
order of the original image information. This pro- 
cess is controlled by microcontroller 52. For exam- 
ple, referring to Fig. 5, pages 1 and 12 would be 
retrieved from the job image buffer and used to 
create toner images side by side on the photocon- 
ductive web. The toned images created on the 
photoconductor are transferred to receiver sheets 
to form signatures after which the signatures are 
stacked and folded to form a pamphlet. The details 
of stacking and folding receiver sheets to form 
pamphlets are disclosed in US-A-5, 1 08,081 , and 
which is incorporated herein by reference. Of 
course, the original image information can option- 
ally be reordered prior to storage in the job image 
buffer. For example, a multi-page ASCII file can be 
manipulated by software to reorder the pages prior 
to sending the ASCII file to a raster image proces- 
sor. 

Control means, including a micro controller 52 
is arranged to perform arithmetic and logic oper- 
ations and instruction decoding as well as control- 
ling the time allocation of peripherals (such as a 
paper supply controller 54 and accessories 56) 
through a machine control communications link 58. 
Several output functions may be available for re- 
ceiver sheets, including selection of output trays, 
stapling, sorting, folding, finishing, mailbox, enve- 



lope receiver, etc. 

After appropriate processing, the data is input- 
ted to a writer interface 60 and a writer 62 for 
forming images on the receiver sheets. 

5 According to Fig. 3 a film core portion of writer 

62 includes an image bearing member, for exam- 
ple, an endless electrophotoconductive web 64 en- 
trained about a series of primary rollers and other 
supporting structure. Web 64 is driven through a 

JO series of electrophotographic stations generally 
well-known in the art. More specifically, a uniform 
charge is laid down on the web by a charging 
station 66. The uniformly charged web moves ar- 
ound one of the rollers, which is directly opposite 

75 an LED printhead 68 which LED printhead exposes 
web 64 in a manner well-known in the art. The web 
then moves into operative relation with an elec- 
trometer 70 which senses the level of a charge 
existing after exposure of the web by printhead 68, 

20 to help control the process. 

The web then moves into operative relation 
with a series of toning or developing stations 72, 
73, 74 and 75. Each image created by printhead 68 
is toned by one of the toning stations. After being 

25 toned the web passes a magnetic scavenger 76 
which removes excess iron particles picked up in 
the toning process. After the electrostatic image 
has been toned the web passes under a densitom- 
eter 78 which measures the density of the toner 

30 image also for use in controlling the process. The 
toner image then proceeds to a transfer station 80 
where the image is transferred to a transfer surface 
of a receiver sheet carried by a transfer drum 82. 
As thoroughly discussed in US-A-4,71 2,906, 

35 consecutive images in different colors are trans- 
ferred in registry to a receiver sheet. The receiver 
sheet is wrapped on transfer drum 82 and recir- 
culated on the surface of the drum into transfer 
relation with the consecutive images to create a 

40 multicolor image on the sheets. To improve effi- 
ciency, large sheets, for example, "ledger" size 
sheets are placed on the drum with the small 
dimension parallel to the axis of the drum and 
wrapped substantially around the transfer drum. 

45 Small sheets, for example, "letter" size sheets are 
placed with their long dimension parallel to the axis 
of the drum. Since the short dimension of letter 
size sheets is approximately half the long dimen- 
sion of ledger size sheets, two letter size sheets 

50 are placed on the drum In approximately the same 
space as the single ledger size sheet. 

When the apparatus is operating In a multi- 
image mode, for example, a multicolor mode, con- 
secutive images or pairs of images are toned with 

55 different colored toners using the different toning 
stations 72-75. These consecutive images are 
transferred in registry to the receiver sheet as it 
repeatedly is brought into transfer relation with web 
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64 by drum 82. After the transfer operation is 
complete, the receiver sheet is allowed to follow 
the web. for example, by removing the vacuum 
holding it to drum 82 or by stripping the sheet with 
a skive, other conventional stripping mechanism, or 
both. The receiver sheet is separated from the web 
with the aid of an electrostatic sheet transport 
mechanism 84 and is transported to a fuser 86. 
The web is then cleaned by the application of a 
neutralizing corona and a neutralizing erase lamp 
and a magnetic brush cleaning mechanism all lo- 
cated at a cleaning station 88. 

After the receiver sheet leaves fuser 86 it can 
go directly to an output tray 90 or be deflected by 
a deflector 92 into a duplex path according to the 
position of deflector 92, the position of which is 
controlled by the logic of the apparatus through 
means not shown. The duplex path moves the 
sheet by rollers and guides directing it first through 
a passive deflector 94 into turn-around rollers 96. 
Turn-around rollers 96 are independently driven to 
drive the receiver sheet into turn-around guide 
means 98, until the trailing edge thereof has been 
sensed by an appropriate sensor, not shown, to 
have passed passive deflector 94. Once the trailing 
edge has passed passive deflector 94, turn-around 
rollers 96 are reversed and the receiver sheet is 
driven by rollers 96 and other sets of drive rollers 
99. 100, and 101 back to a position upstream of 
transfer station 80. The receiver sheet can pass 
through registration mechanisms for correcting for 
skew, cross-track misalignment and in-track mis- 
alignment and ultimately stop at timing rollers 102. 

Transfer station 80 receives sheets from any of 
three sources. First, it can receive sheets of one 
particular size from a first supply 104, which first 
supply may include, for example, letter size sheets 
being fed with their short dimension parallel with 
the direction of feed. Second, it may receive sheets 
from a second supply 106, which, for example, 
may include 8.5" X 14.0" size sheets with their 
long dimension parallel to the direction of move- 
ment. Third, the transfer station may receive sheets 
from the duplex path which may include either size 
sheet and would already contain a fused image on 
its upper side. The receiver sheets from whatever 
source, stop against timing rollers 102. In response 
to a signal from the logic and control of the appara- 
tus, not shown, timing rollers 102 accelerate to 
drive the receiver sheet into the nip between trans- 
fer drum 82 and the web as the first toner image to 
be transferred approaches the nip. 

The duplex path is of a length that takes mul- 
tiple sheets at one time depending on the length of 
the sheets. For example, four letter size sheets 
may be in the duplex path at one time or two 
ledger size sheets. If the printer is printing different 
images on different sheets, the logic and control of 
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the apparatus must supply the necessary program- 
ming to the exposure and toning stations so that 
the sheets ultimately fed to output tray 90 are in 
the correct order considering the number of sheets 
5 that must be in the duplex path. 

As an example of the functions of the elements 
described, it will be assumed that an operator 
desires to make eight collated sets of 8.5" X 14.0" 
signatures of an original document made up of. 

70 say. twelve 8.5" x 11.0" pages stacked in auto- 
matic document handler 20 such that the signa- 
tures can be bound and folded in the center so as 
to read like a book with the pages properly scaled 
and sequenced as illustrated in Fig. 4 and 5. At this 

t5 point, it will be noted that pages can be arranged 
consecutively as shown in Fig. 5, or in chapters 
such that the first page of a new chapter begins on 
the right most page as viewed from the reading 
vantage as illustrated in Fig. 6. For purposes of this 

20 example, it will further be assumed that job image 
buffer 48 is fully capable of storing the information 
from at least the twelve original pages. 

Referring to Fig. 7-8, the operator places origi- 
nal pages 110 in automatic document handler 20. 

25 Original pages 110 have, for example, an 8.5" first 
dimension B and 11.0" second dimension D. The 
operator selects a pamphlet mode using control 
panel 28. The operator can then choose to scale 
and or rotate original images. If the operator 

30 chooses to scale original images (s)he also 
chooses whether to use auto-scale or auto fit. With 
auto-scale the image information will be scaled by 
the same factor in both the first and second dimen- 
sions. With auto-fit the image information will be 

35 scaled by different scaling factors in the first and 
second dimensions. Finally, the operator selects a 
receiver sheet size using the operator control pan- 
el. The operator may select a receiver sheet 120 
which has a 14.0" first dimension A and an 8.5" 

40 second dimension C. 

In Fig. 8, original page 110 is oriented in a 
portrait position while receiver sheet 120 is oriented 
in a landscape position. In this case an operator 
would probably select image scaling but not image 

45 rotation. This would also be true if original page 
110 was oriented in a landscape position and re- 
ceiver sheet 120 was oriented in a portrait position. 

Actuation of a start button on the operator 
control panel causes control logic package 27 to 

50 start a subroutine represented in Fig. 7. A first 
scaling factor Si is set equal to (A/2)/B at a step 
1 18 and a second scaling factor S2 is set equal to 
C/D at a step 120. Dimensions B and D are ob- 
tained by sensors in the automatic document han- 

55 dier while dimensions A and C are obtained from 
the selected receiver sheet size. In Fig. 8, Si 
equals .82 and S2 equals .77.' 
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Automatic document handler 20 is activated to 
move a document into an exposure station of im- 
age scanner 22 at a step 122. As the scanning 
progresses, data (including image information and 
control signals) are received by image processor 
23 where scaling of the image information is ac- 
complished. If auto-scale has been selected a com- 
parison is made at a step 124 to see if SI < S2. If 
SI is < S2 then scaling factor SI is used to scale 
the image information In both the first B and sec- 
ond D dimensions at a step 126. If Si is not < S2 
then scaling factor S2 is used to scale the image 
information in both the first B and second D dimen- 
sions at a step 128. If auto-scale is not selected an 
auto-fit mode is entered at a step 130 where scal- 
ing factor SI is used to scale image information in 
the first dimension B while scaling factor S2 is 
used to scale image information in the second 
dimension D. 

Any scaling down of image information, or scal- 
ing up of image information in a cross-track dimen- 
sion, is accomplished by an application specific 
integrated circuit (ASIC) in image processor 23. 
This ASIC embodies appropriate algorithms for 
scaling the image information. For example, if the 
image information is to be scaled down in an in- 
track dimension (e.g. B in Fig. 8) by 50%, the ASIC 
would eliminate every other scanned line of image 
information prior to storing the image information in 
image buffer 25. If the image information is to be 
scaled down in a cross-track dimension (e.g. D in 
Fig. 8) by 50%, the ASIC would eliminate every 
other pixel in each scanned line of image informa- 
tion prior to storing the image information in image 
buffer 25. To scale up the image information In a 
cross-track dimension by, for example, 200% every 
pixel In each scanned tine would be doubled. To 
scale up the image information in an in-track di- 
mension by, for example, 200%, a motor (not 
shown) used to move scanner 22 is slowed down 
such that scanner 22 moves at half its normal 
operating speed. This doubles the number of 
scanned lines for each original Image. 

After the image information is scaled at image 
processor 23 it is stored in buffer 25 at a step 132. 
Once a page is completely stored in buffer 25 it is 
transmitted to job image buffer for storage. Be- 
cause image rotate has not been selected, each 
page is removed from buffer 25 such that it Is not 
rotated 90 degrees. As subsequent original pages 
are scanned, the processes described above are 
repeated until all of the original pages have been 
scanned and the data therefrom stored in job im- 
age buffer 48. 

Referring to Fig. 7 and 9, here the original 
Image 110 and receiver sheet 120 are the same 
dimensions as in Figure 8. However, both sheets 
are now oriented in a landscape position. In this 



case an operator would probably choose to both 
rotate and scale the images. The operator would 
also probably make this choice If both sheets were 
oriented in a portrait position. First scaling factor 

5 SI is set equal to (A/2)/B at a step 134 while 
second scaling factor S2 Is set equal to C/D at a 
step 136. The procedure then continues as de- 
scribed above except that here image rotate has 
been selected. Images are removed from buffer 25 

w such that the images are rotated 90 degrees. This 
can be accomplished by storing the electronic sig- 
nals in one order and removing them in another 
order. For example, the electrical signals can be 
stored row by row and read out column by column. 

15 For further details on electronically rotating images 
90 degrees, see US-A-5.1 1 1 ,192 which issued in 
the name of Kadakia on May 5, 1992 and which is 
incorporated herein by reference. 

Referring to Fig. 7 and 10. an 8.5" X 11.0" 

20 original image 110 is to reproduced on an 11.0" X 
17.0" receiver sheet 120 to create a signature. In 
this case an operator would probably choose to 
rotate, but not scale, the original images. The origi- 
nal images are scanned in at a step 138 with each 

25 page being stored in buffer 25. As above for Fig. 9, 
each image is read out of buffer 25 such that it is 
rotated 90 degrees. 

Referring to Fig. 11, an 8.5" X 11.0" original 
page 110 in landscape orientation is to be repro- 

30 duced on an 11.0" X 17.0" receiver sheet 120 in 
portrait orientation. In this case a signature is not 
being made: one image from page 110 is being 
reproduced on one side of sheet 120. The original 
image is rotated and scaled, in accordance with 

35 Fig. 7, to minimize distortion of the reproduced 
image. In this embodiment, however, scaling factor 
SI is set to A/B rather than (A/2)/B. A great advan- 
tage of image rotation is that a small scanner, for 
example being only 11.0" in length to accom- 

40 modate 11.0" X 17.0" originals, is used to scan in 
originals. This greatly reduces the size and cost of 
the scanner. In addition, a wide marking engine, for 
example having a width of 17.0", is used to create 
output prints. A wide marking engine assists in 

45 increasing the throughput rate of an image re- 
production apparatus. 

When Image information is being provided by 
raster image processor 16, rather than by scanner 
14. essentially the same process as described 

50 above is used. In this case the dimensions of the 
original image information are obtained from the 
page description language. An ASIC in the mapper 
scales the image information as needed. Each im- 
age can be rotated 90 degrees as it is read out of 

55 page memory 38 and sent to job image buffer 48 
where the image is used to create signatures. 

This invention is not limited to electrostatog- 
raphic image reproduction apparatus: it can be 
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used with, for example, ink jet image reproduction 
apparatus. 

The invention is summarized as follows: 

1) Apparatus including means for creating elec- 
tronic signals representative of the original im- 5 
age information for creating signatures used to 
make pamphlets, said apparatus characterized 

by: 

means for obtaining a first and second dimen- 
sion of original image information and a receiver to 
sheet; means for determining a first scaling fac- 
tor by dividing the first dimension of the receiver 
sheet by two and dividing the result by the first 
dimension of the original image information; 
means for determining a second scaling factor /s 
by dividing the second dimension of the re- 
ceiver sheet by the second dimension of the 
original image information; means for using one 
or both of said first and second scaling factors 
to scale said electronic signals; and means for 20 
utilizing said scaled electronic signals to create 
visible images on the receiver sheet to form a 
signature. 

2) Signature creating apparatus as defined in 

item 1 characterized in that said using means 25 
Includes: 

means for utilizing said first scaling factor to 
scale said original image Information if said first 
scaling factor is less than said second scaling 
factor; means for utilizing said second scaling 30 
factor to scale said original image information If 
said second scaling factor is less than said first 
scaling factor; and 

means for utilizing either of said first or second 
scaling factors to scale said Image information if 35 
said first and second scaling factors are equal. 

3) Signature creating apparatus as defined in 
item 1 characterized In that said using means 
Includes: 

means for utilizing said first scaling factor to 40 
scale said original image information in a first 
direction; and means for utilizing said second 
scaling factor to scale said original information 
in a second direction. 

4) Signature creating apparatus as defined in 45 
item 1 characterized in that said electronic sig- 
nal creating means includes a document scan- 
ner. 

5) Signature creating apparatus as defined in 

item 1 characterized in that said electronic sig- 50 
nal creating means includes a raster image pro- 
cessor. 

6) Signature creating apparatus as defined in 
item 1 characterized in that said utilizing means 
creates visible Images which may be rotated 90 55 
degrees from the orientation of the original im- 
age information. 



7) Signature creating apparatus as defined in 
item 1 characterized in that said utilizing means 
includes an electrostatographic marking engine. 

8) For use In an electronic image reproduction 
apparatus which utilizes electronic signals, re- 
presentative of original image information, in for- 
ming visible images on a receiver sheet to cre- 
ate a signature such that multiple stacked signa- 
tures can be nested and folded to create a 
pamphlet with pages properly sequenced, ap- 
paratus for scaling the electronic signals char- 
acterized by: 

means for scaling said electronic signals such 
that visible images formed with scaled electronic 
signals will fit on a receiver sheet to make a 
signature. 

9) The scaling apparatus of item 8, character- 
ized in that said scaling means includes; 
means for obtaining a first and second dimen- 
sion of the original image information and the 
receiver sheet; and means for determining at 
least one scaling factor, used to scale said elec- 
tronic signals, from the dimensions. 

10) The scaling apparatus of item 9 character- 
ized in that said determining means (a) divides 
the first dimension of the receiver sheet by two 
and divides the result by the first dimension of 
the original image information to obtain a first 
scaling factor and (b) divides the second dimen- 
sion of the receiver sheet by the second dimen- 
sion of the original image Information to obtain a 
second scaling factor. 

11) The scaling apparatus of item 10 character- 
ized In that said first scaling factor is used to 
scale said original Image Information if said first 
scaling factor is less than said second scaling 
factor, said second scaling factor is used to 
scale said original image information if said sec- 
ond scaling factor is less than said first scaling 
factor, and either of said first or second scaling 
factors are used to scale said image information 
if said first and second scaling factors are equal. 

12) The scaling apparatus of item 11 character- 
ized in that said first scaling factor is used to 
scale said original image information in a first 
dimension, and said second scaling factor is 
used to scale said original information in a sec- 
ond direction. 

13, The scaling apparatus of item 8 character- 
ized by: 

means for utilizing said scaled electronic signals 
to create visible Images such that created visible 
images are rotated 90 degrees relative to the 
original image information. 
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Claims 



information in a second direction. 



2. 



3. 



Electronic image reproduction apparatus in- 
cluding means for obtaining electronic signals 
representing original image information for pro- 
ducing signatures used to create pamphlets, 
said apparatus characterized by: 

means for scaling said electronic signals: 
means for utilizing said scaled electronic 
signals to create visible images which will fit 
on a receiver sheet to create a signature. 

The electronic image reproduction apparatus 
of claim 1 characterized in that said obtaining 
means includes a document scanner. 

The electronic image reproduction apparatus 
of claim 1 characterized in that said obtaining 
means includes a raster image processor. 



4. The electronic image reproduction apparatus 
of claim 1 characterized in that said scaling 
means includes: 

means for obtaining a first and second 
dimension of the original image information 
and the receiver sheet; and 

means for determining a scaling factor, 
used to scale said electronic signals, from the 
dimensions. 

5. The electronic image reproduction apparatus 
of claim 4 characterized in that said determin- 
ing means (a) divides the first dimension of the 
receiver sheet by two and divides the result by 
the first dimension of the original image in- 
formation to obtain a first scaling factor and (b) 
divides the second dimension of the receiver 
sheet by the second dimension of the original 
image information to obtain a second scaling 
factor. 
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8. The electronic image reproduction apparatus 
of claim 1 characterized in that said utilizing 
means includes an electrostatographic marking 
engine. 

9. The electronic image reproduction apparatus 
of claim 1 characterized in that said utilizing 
means is effective to create visible images 
which may be rotated 90 degrees from said 
original image information. 

10. The electronic image reproduction apparatus 
of claim 1 characterized in that said original 

information is oriented in a landscape position 
and said receiver sheet is oriented in a portrait 
position. 

11. The electronic image reproduction apparatus 
of claim 1 characterized in that said original 
information is oriented in a portrait position and 
said receiver sheet is oriented in a landscape 
position. 



40 



6. The electronic image reproduction apparatus 
of claim 5 characterized in that said first scal- 
ing factor is used to scale said original image 
information if said first scaling factor is less 45 
than said second scaling factor, said second 
scaling factor is used to scale said original 
image information if said second scaling factor 
is less than said first scaling factor, and either 
of said first or second scaling factors are used so 
to scale said image information if said first and 
second scaling factors are equal. 



The electronic image reproduction apparatus 
of claim 6 characterized in that said first scal- 
ing factor is used to scale said original image 
information in a first dimension, and said sec- 
ond scaling factor is used to scale said original 
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